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Other studies (not randomised controlled trials): stroke (ischaemic, 
haemorrhagic, mixed)

COOL BRAIN-stroke trial
Wang and colleagues 200361 (conference abstract), Wang and 
colleagues 200462 (conference abstract); Wang and colleagues 
200450 (main study report); www.strokecenter.org/trials/TrialDetail.
aspx?tid = 473 (Stroke Trials Registry entry)

Methods Prospective, non-randomised pilot study (according to Stroke Trials Registry entry) of the effectiveness of a head-cooling device in 
reducing brain temperature

Participants Total n = 14 of whom eight were cooled; age and gender not reported

Acute ischaemic or haemorrhagic stroke (+ ≥ 1 TBI in main report)

Participating sites: single Neuro ICU, USA

Language: English

Follow-up complete: Follow-up not reported

Temperature measurement sites: Intracranial (parenchymal), bladder

Interventions Head and neck cooling with water-circulating cooling helmet, head shaved, body warming to maintain bladder temperature 
> 33 °C, > 35 °C if age > 45 years + ‘standard’ stroke care (n = 8); ‘control patients’ had ‘standard’ stroke care, no information 
about temperature management (n = 6)

Time from injury to start of cooling: Within 24 hours of admission

Time from start of cooling to target: ‘Mean of 3.4 hours (range 2–6 hours) to achieve a brain temperature < 34 °C’

Target temperature: Brain not stated but probably ≤ 34 °C; bladder 33–35 °C

Duration of cooling: Unclear but helmet in situ for up to 72 hours

Rewarming: ‘Mean 0.63°C/hour (range 0.15–1.45°C/hour) passive rewarming rate was observed’

Outcomes Change in intracranial temperature (0.8 cm below cortical surface) minus bladder temperature, cooling rate, complications

(The trials registry entry included NIHSS, mRS, BI and mortality as outcomes but these were not reported)

Temperature results in cooled patients: Mean overall brain–bladder temperature change –1.6 °C

Mean brain temperature reduction of 1.84 °C (range 0.9–2.4 °C) within 1 hour. Brain temperature < 34 °C in mean 3.4 hours, 
bladder temperature < 36 °C in mean 6.67 hours

Notes There are discrepancies and omissions in the reports of this trial

According to the Stroke Trials Registry entry, the paper in the Journal of Neurosurgery is the main published report on the COOL 
BRAIN-stroke trial, although the trial is not referred to by name in the paper (Wang and colleagues 2004). That report of the trial 
includes at least one patient with TBI in addition to stroke patients, says the trial was randomised and includes a ‘control’ group 
but no information on the comparability of the groups at baseline (Wang and colleagues 2004). However, a published abstract 
(Wang and colleagues 2003), the preliminary report (Wang and colleagues 2004) and the completed entry in the Stroke Trials 
Registry (which cites the published abstract and the Journal of Neurosurgery paper as the publications) state that the study 
included only stroke patients and was not randomised. The results in the completed entry in the Stroke Trials Registry are the 
same as those given in the Journal of Neurosurgery paper (Wang and colleagues 2004), with the addition of the following: ‘There 
were no serious complications or adverse events. Efficacy data (NIHSS, Rankin) was not published’. The source of the results is 
given as the two cited publications and ‘correspondence with the trial co-ordinator’

It is not reported how long patients were cooled for. According to the Stroke Trials Registry the helmet was to remain in situ for 
72 hours. Brain temperature was monitored for ‘a mean of 48–72 hours’ (Wang and colleagues 2004a). Data are shown for an 
‘illustrative case’ with TBI and this patient appears to have been cooled for 24 hours and the helmet removed at 48 hours

Apart from the illustrative case there is no information on age, gender, number with stroke vs TBI in cooled group or ‘control 
patients’, i.e. the comparability of the groups is unknown

The preliminary report (Wang and colleagues 2004) includes six cooled stroke patients and the temperature results are based 
on 300 data hours. The main report (Wang and colleagues 2004) includes eight cooled patients and the temperature results are 
based on 277 data hours. There are no data on baseline temperature and no explanation of how the brain–bladder temperature 
was calculated. There is no information on how many patients actually had body warming, but as it took up to 12 hours to reach a 
bladder temperature of < 36 °C some patients may not have received it

With caveats, the temperature data in the cooled patients contribute to proof of concept of temperature reduction with head 
cooling and is included in the review
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Gaida and colleagues 200851 (abstract only)

Methods Observational study of head and neck cooling for fever management

Participants n = 6, age and gender not reported

Aneurysmal SAH

Participating sites: Single Swiss Neuro ICU

Language: English

Temperature measurement sites: Intracranial (ventricular), arterial blood

Interventions Standard management (paracetamol, metamizole, alcohol washing, ice packs) plus head and neck cooling (CSZ Blanketrol head 
and neck wrap) if brain temperature was still > 37.8 °C after 2 hours

Time from injury to start of cooling: N/A – fever management

Time from start of cooling to target: Achieved by 6 hours

Target temperature: Not reported but probably 37.5 °C

Duration of cooling: 6 hours

Rewarming: N/A

Outcomes Intracranial (ventricular) and arterial blood temperature after 6 hours of standard care plus head and neck cooling

Results: ‘Tbrain and Tblood after 6h of wrap cooling decreased significantly from Tbrain 38.5 ± 0.6 °C and Tblood 38.2 ± 0.6 °C to 
37.5 ± 0.4 °C and 37.4 ± 0.5 °C (p < 0.0001 for both)’

Notes The temperature setting used is not stated but the circulating water temperature could be set between 4 °C and 42 °C


